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A CLINICAL STUDY OP A PYREXIA OP UNCERTAIN ORIGIN
By C a p ta in  A.C.Amy, M.B. * R.A.M.C. 
R a n lk h e t ,  U . P . , I n d i a ,  1912 .
A pology. The r e a d e r s  o f  t h i s  p a p e r  may make th e  
o r i t i c i e m  t h a t  puh l icja t i on i s  h a r d l y  w a r r a n te d  w h i le  th e  
o r i g i n o f  th e  p y r e x i a  d e s c r ib e d  rem a in s  so  u n c e r t a i n .  No 
one w i l l  deny th e  j u s t i c e  o f  su c h  a  c r i t i c i s m :  h u t  th e  
w r i t e r  i s o f  o p in io n  t h a t  th e  p y r e x i a  m e r i t s  some s o r t  o f  
r e c o r d  b e c a u se  o f  th e  cons t a n t  and c u r io u s  c l i n i c a l  p i c t u r e  
s t u d i e d  i n  94 c a s e s ,  w i th  27 d e a t h s ,  over  a  p e r i o d  o f  5 
m o n th s .
DEI'INITION. An a c u te  g e n e r a l  i n f e c t i o n  c h a r a c t e r ­
i s e d  by c o n s t a n t  and s e v e re  s ig n s  and  symptoms w hich , i f  ta k e n  
t o g e t h e r ,  a r e  pathognom onic , and i n c l u d e ; -
A m odera te  p y r e x i a  f o r  8 o r  9 d ay s ,  f a l l i n g  by
c r i s i s .
A weak and un d u ly  a c c e l e r a t e d  p u l s e .
I n t e n s e  j a u n d ic e  w i th o u t  any a p p a re n t  l i v e r  l e s i o n .
Extrem e and r a p i d  p r o s t r a t i o n  and e m a c ia t io n .
P r o t r a c t e d  c o n v a le s c e n c e .
The d i s e a s e  f r e q u e n t ly  r e l a p s e s .  I t  u s u a l l y  ta k e s  
t h e  form  o f  a  s y s te m i^ ic  to x aem ia , b u t  som etim es th e  r e s p i r a ­
t o r y ,  i n t e s t i n a l  o r  n e rv o u s  t r a c t s  a r e  s p e c i a l l y  a f f e c t e d .  
T h ere  i s  a  h ig h  d eg re e  o f  i n f e c t i o n  a t  c lo s e  q u a r t e r s .  The 
g ro s s  p a t h o l o g i c a l  l e s i o n s  a r e ,  so  f a r  as  i t  i s  a t  p r e s e n t  
known, n o t  c h a r a c t e r i s t i c ;  and th e  b a c t e r i o l o g y  i s  s t i l l  
u n c e r t a i n .
2 .
u n c e r t a i n .  The o u tb r e a k  was c o n f in e d  to  th e  n a t i v e s  o f  t h e  
can to n m e n t.
AETIOLOGY -  P r e d i s pos i n g  c a u s e s . The ep idem ic  
b ro k e  o u t  i n  th e  h i l l  s t a t i o n  o f  R a n ik h e t  i n  th e  m id d le  o f  
March, and c o n t in u e d  u n t i l  th e  m id d le  o f  A ugu s t,  1912, i . e . ,  
i t  e x te n d ed  o v er  th e  h o t  m onths and f i r s t  h a l f  o f  th e  r a i n y  
s e a s o n .  The c a s e  in c id e n c e  was g r e a t e s t  from  m id -A p r i l  u n t i l  
th e  end o f  J u l y .
B o th  se x e s  w ere  e q u a l ly  a t t a c k e d .
P a t i e n t s  w ere  o f  a l l  a g es  from 12 months to  a b o u t
60 y e a r s .
P r a c t i c a l l y  no immunity was o b se rv e d  among r e s i d e n t s  
i n  th e  same room, n o r  among o c cu p a n ts  o f  c l o s e l y  a d j a c e n t  
h o u s e s .  N e a r - ra n g e  c o n ta g io n  was v e ry  m arked, w h i le  d i s t a n t  
i n f e c t i o n  v/as n o t  s e e n .  Those l i a b l e  t o  c o n t r a c t  t h e  d i s e a s e  
on th e  fo rm er a c c o u n t  w e re , w i th  few e x c e p t io n s ,  a t t a c k e d  
i n d i s c r i m i n a t e l y .  However, one a t t a c k  a p p ea re d  to  immunise 
t h e  p a t i e n t  f o r  a t  l e a s t  4 m onths: seco nd  i n f e c t i o n s  were 
n o t  o b se rv e d  i n  s p i t e  o f  f r e q u e n t  ex p o su res  o f  c o n v a le s c e n ts  
t o  th e  d i s e a s e  a t  c lo s e  q u a r t e r s  f o r  th e  above p e r i o d .
The in c id e n c e  f i g u r e s  f o r  c a s t e  and o c c u p a t io n  a r e  
o f  i n t e r e s t .  T here  were 100 c a s e s  and , w i th  two e x c e p t io n s  
( w a te r  c a r r i e r s )  th e  p a t i e n t s  were a l l  l o w -c a s te  H indus.
W ith  f o u r  e x c e p t io n s  ( tw o  w a te r  c a r r i e r s :  one d e a l e r  i n  h id e s :  
and one cook) t h e s e  p e o p le  fo l lo w e d  co n se rv an cy  o c c u p a t io n s ,  
w h i le  i n  a d d i t i o n  s e v e r a l  o f  them were s k i n  d r e s s e r s .  The 
cook was a  sw eeper who had been  c o n v e r te d  t o  C h r i s t i a n i t y ;  
th e  two Mahomedan w a t e r - c a r r i e r s  were d o u b t le s s  a c c i d e n t a l  
i n f e c t i o n s .  Overcrow ding was common, b u t  t h e r e  was no l a c k  
o f  fo o d .
I n f e c t i n g  a g e n t s . The b a c t e r i o l o g i c a l  work done
d u r in g
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d u r in g  th e  e p id e m ic ,  and i t s  r e s u l t s ,  a r e  e p i to m is e d  i n  
A ppendix 1 .  The i n v e s t i g a t i o n s  were c a r r i e d  o u t  in d e p e n d e n t ly  
a t  th e  B r ig a d e  L a b o r a to r y ,  B a r e i l l y :  th e  L a b o ra to ry  o f  th e  
E n t e r i c  C o n v a le sc e n t  D epo t, N a in i  T a l :  th e  I m p e r i a l  L a b o ra ­
t o r y ,  M ukh tesa r:  and a t  th e  S t a t i o n  H o s p i t a l  L a b o r a to r y ,  
R an ikhe t*  Viy s i n c e r e  th a n k s  a r e  due to  t h e  o f f i c e r s  i n  
c h a rg e  o f  t h e  t h r e e  f i r s t  named i n s t i t u t i o n s .
I n  view  o f  th e  u n c e r t a i n t y  o f  th e  p o s i t i o n  i t  w i l l  
s u f f i c e  h e re  to  m e re ly  weigh up th e  b a c t e r i o l o g i c a l  f i n d in g s  
i n  a  b r i e f  f a s h i o n ,  l e a v in g  th e  r e a d e r  to  draw what c o n c lu ­
s i o n s  he c a n .
T h ree  d i f f e r e n t  b a c i l l i ,  and one s p i r i l l u m ,  have t o  
be  c o n s id e r e d  t h u s : -
( l .  The t r u e  A n th rax  B a c i l l u s .
A. f 2 .  P seu d o -A n th rax  B a c i l l u s .
(s. B a c i l l u s  M egatherium .
B a c i l l i  o f  th e  above k in d s  were found  by f o u r  ob­
s e r v e r s  a t  d i f f e r e n t  t im e s  i n  many s e p a r a t e  sp ec im en s .
A. 1 .  E v id en ce  b e a r i n g  on i n f e c t i o n  by th e  A n th rax  
B a c i l l u s : -
PRO. CON.
( a )  B a c t e r i o l o g i c a l : -  M orphology. A nim al/in j^ocu l a t  io n
S t a i n i n g  r e -  som etim es n e g a t iv e ,
a c t i o n s .  When p o s i t i v e .
C u l tu r a l  b a c i l l i  were n o t
c h a r a c t e r s .  r e c o v e r e d .
( b )  % ldem iologioeüL: -  O utb reak  o f  a n -  No A n th rax  among
t h r a x  among a n -  a n im a ls  i n  1912. 
im a ls  i n  1911.
I n  1912 sev era l ,  
p a t i e n t s  were s k i n -  
d r e s s e r s .
( c )  C l i n i c a l : -  V ide Appendix i i  M o r t a l i t y  a b o u t  29^,
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2 .  A P se u d o -A n th ra x  B a c i l l u s  i s  d e s c r i b e d  by th e  
French# I t  i s  s a i d  t o  be  i d e n t i c a l  w i th  B .A n th r a c i s  i n  th e  
l a b o r a t o r y ,  e x c e p t  t h a t  i t  i s  n o n -p a th o g e n ic  t o  a n im a ls .  I n  
t h e  l i t e r a t u r e  a t  my d i s p o s a l  I  can  f i n d  no a c c o u n t  o f  i t s  
p a t h o g e n i c i t y  -  i f  t h e r e  i s  any -  tow ards  human b e in g s .
3 .  The above rem arks  on th e  P se u d o -A n th ra x  B a c i l l u s  
a r e  a l s o  a p p l i c a b l e  to  B ac .M egatherium . M ajor J .D .E .H o lia e s ,  
D .S c . ,  th e  I m p e r i a l  B a c t e r i o l o g i s t  a t  M ukhtesar g iv e s  a  d e ­
c id e d  o p in io n  f o r  t h e  l a t t e r  o rgan ism  and a g a i n s t  B a c .A n th r a c i s .  
B ac. M egatherium  i s  an a i r  c o n ta m in a t io n .  But spec im ens f o r  
l a b o r a t o r y  e x a m in a t io n  were a lw ays c o l l e c t e d  p e r s o n a l l y  u n d e r  
s t r i c t  p r e c a u t i o n s :  and th e y  were t a k e n  from  p a t i e n t s  i n  
d i f f e r e n t  p a r t s  o f  th e  h o s p i t a l  and i t s  compound over a  p e r i o d  
o f  5 m o n th s . Under t h e s e  c i r c u m s ta n c e s  one i s  tem pted  to  
p r o t e s t  a g a i n s t  a  c h a rg e  o f  c o n ta m in a t in g  n o t  one, two, o r  
t h r e e  o n ly ,  b u t  v e ry  many d i f f e r e n t  sp e c im en s .  N e v e r th e le s s
one m ust how to  t h e  a u t h o r i t y  w hich  M ajor Holmes* d ic tu m  c a r r i e s
*
i n  t h i s  m a t t e r  -  c o n s o l in g  o n e s e l f  w i th  th e  knowledge t h a t  
d i v e r s  e x t r a o r d i n a r y ,  and o f t e n  i n e x p l i c a b l e ,  p i t f a l l s  b e s e t  
o n e 's  te o im iq u e  i n  I n d i a .
B. A s p i r i l l u m  re s e m b l in g  th e  S p i r i l l u m  o f  R e la p s ­
i n g  p e v e r  was fo und  i n  a  b lo o d  f i lm  by C ap t.J .L .W ood , R .A .M .O., 
a t  N a in i  T a l ,  and  a l s o  i n  sputum sm ears from two d i f f e r e n t  
p a t i e n t s  by M ajor H .B .G .W alton , R .A .M .C., a t  B a r e i l l y .  T h is  
i s  m ost i n t e r e s t i n g  and s u g g e s t i v e  i n  v iew  o f  t h e  t y p i c a l  
r e l a p s e s  w hich  o c c u r re d  i n  a number o f  t h e  c a s e s .  As a  m a t t e r  
o f  f a c t ,  and d e s p i t e  th e  h ig h  m o r t a l i t y ,  t h e r e  i s  much e v id en ce  
b e a r in g  on i n f e c t i o n  by Obermeier* s S p i r i l l u m ,  b o th  on c l i n i c a l  
and e p id e m io lo g ic a l  g ro und s;  and t h e r e  i s  l i t t l e  o f  Im portance  
to  be  s a i d  a g a i n s t  t h i s  i d e a  beyond t h e - f a c t  t h a t ,  i n  c e r t a i n  
p a r t s
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p a r t s  o f  t h e  U n i te d  P ro v in c e s  a  s p i r i l l u m  o f  t h i s  d e s c r i p t i o n  
i s  n o t  uncommonly found  i n  t h e  b lo o d  o f  a p p a r e n t l y  h e a l t h y  
n a t i v e s .  The w r i t e r  i s  o f  o p in io n  t h a t  i n  a l l  p r o b a b i l i t y  th e  
d i s e a s e  was a t y p i c a l  ep idem ic  R e la p s in g  F e v e r .
MODES OF OONVEYANOE -  C o n tag io n  i s  th e  m ost p o t e n t ,  
i f  n o t  th e  s o l S j f a c t o r .  I t  has  a l r e a d y  been  s t a t e d  t h a t  
p r a c t i c a l l y  a l l  t h e  p a t i e n t s  ( i . e .  over 90 i n  number) were 
sw e e p e rs .  For t h e  b e n e f i t  o f  th o s e  r e a d e r s  u n a c q u a in te d  w i th  
I n d i a n  c o n d i t i o n s  i t  may be w e l l  to  e x p la in  t h a t  p e o p le  o f  th e  
lo w e s t  c a s t a  -  t h a t  from  w hich  c o n se rv a n cy  p e r s o n n e l  i s  
drawn -  mix w i th  each  o th e r  i n d i s c r i m i n a t e l y ,  b u t  a r e  r i g i d l y  
d e b a r r e d  from  h o ld in g  i n t e r c o u r s e  o f  any k in d  w i th  t h e i r  
f e l l o w  m^n o f  o th e r  c a s t e s .  Not o n ly  was th e  d i s e a s e  c o n f in e d  
to  t h e  sw e e p e rs ,  b u t  i t  was l i m i t e d  t o  t h r e e  s m a l l  a r e a s  i n  
t h e i r  s p e c i a l  r e s e r v e s  -  two i n  a  sm a l l  r e g im e n ta l ,  and one 
i n  th e  Sudder (m ain  can to n m en t)  b a z a a r .  I n  a d d i t i o n ,  th e  
a c t u a l  h o u se s  i n f e c t e d  g e n e r a l l y  y i e l d e d  from two t o  f i v e  o r  
s i x  p a t i e n t s  each . E v e r y th in g  went to  p rov e  a  h ig h  d eg ree  o f  
n e a r - r a n g e  c o n ta g io n ;  w h i le  th e  immunity o f  t h e  n o n - i n f e c t e d ,  
a l b e i t  a d j a c e n t  and crow ded, p a r t s  o f  t h e  b a z a a r s  showed t h a t  
d i s t a n t  i n f e c t i o n  d id  n o t  p la y  a  p a r t .
E x c r e ta ,  and  e s p e c i a l l y  e x p i r e d  b r e a t h  and sputum , 
were p ro b a b ly  s p e c i a l l y  i n f e c t i o u s .  I t  soon became a p p a r e n t  
t h a t  c l o t h i n g  and b e d d in g  & c .,  and t h e  a i r  and d u s t  i n  con­
f i n e d  sp a c e s  w ere p a r t i c u l a r l y  d a n g e ro u s .
I t  i s  p o s s i b l e  t h a t  f l e a s  and ( o r )  bugs may have 
had  some r o l e  i n  convey ing  the  d i s e a s e ;  a t  any r a t e  th e y  were 
n o t  l a c k i n g  i n  number o r  v i t a l i t y !  However^ th e  w r i t e r  p a s s e d  
th ro u g h  th e  ep idem ic  s a f e l y  i n  s p i t e  o f  many s a n g u in a ry  en­
c o u n te r s  w i th  t h e s e  p e s t s  when exam ining p a t i e n t s ,  and i n ­
s p e c t i n g  t h e i r  h o u s e s .
MORBID
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MORBID ANATOMY -  T h is  was o n ly  ro u g h ly  s t u d i e d  on 
th e  p o s t-m o r te m  t a b l e ,  a s  no a p p l i a n c e s  f o r  p r e p a r i n g  s e c t i o n s  
& c . ,  w ere l o c a l l y  a v a i l a b l e .  Such sp ec im ens a s  a r r i v e d  a t  th e  
B r ig a d e  L a b o ra to r y  i n  a  p r e s e n t a b l e  s t a t e  showed no c h a r a c t e r ­
i s t i c  c h a n g e s .  To th e  naked eye th e  g r o s s  l e s i o n s  a r e  su c h  as 
one would e x p e c t  to  f i n d  i n  any a c u t e  g e n e r a l  to x a e m ia .  The 
meningesjand c o r t e x  o f  th e  b r a i n ,  th e  l i v e r ,  sp le e n ^ a n d  k id n e y s  
a r e  a lw ays more or l e s s  c o n g e s te d .  In  s e v e r a l  c a se s  th e  s p le e n  
was n o t i c e a b l y ,  b u t  n o t  g r e a t l y  e n la r g e d ;  i t  i s  u s u a l l y  v e ry  
f r i a b l e ;  and i n  one case  two a b c e s s e s  -  each  a b o u t  th e  s i z e  
o f  a  c h e r r y  -  were found  i n  i t s  s u b s ta n c e .  There  was one 
c a s e  o f  p u r u l e n t  l e p t o - m e n i n g i t i s .  When th e  r e s p i r a t o r y  t r a c t  
i s  s p e c i a l l y  a f f e c t e d  i n  l i f e ,  t h e  p o s t-m o rtem  a p p e a ra n c e s  i n  
t h e  lu n g s  a r e  e i t h e r  th o s e  o f  a c u t e  b r o n c h i t i s  or b ro n ch o ­
pneum onia. The f a t a l  c a s e s  o f  i n t e s t i n a l  t r o u b l e  show n o th in g  
more th a n  a c u te  c o n g e s t io n  o f  th e  w a l l s  o f  th e  l a r g e  bow el.
VARIOUS TYPES. -  As th e  i n f e c t i n g  a g e n t  g a in s  a c c e s s  
to  th e  sy s te m  v i a  th e  r e s p i r a t o r y  o r  g a s t r o - i n t e s t i n a l  t r a c t s  
by  b r e a t h i n g  o r  sw a llo w in g , so  t h e  d i s e a s e  m a n i f e s t s  i t s e l f  
a c c o r d in g ly ,  and i s  e a s i l y  d i v i s i b l e  i n t o  fo u r  r e a d i l y  
r e c o g n i s a b l e  and s h a r p l y  d i f f e r e n t i a t e d  c l i n i c a l  g ro u p s ,  v i z : -
(  a )  Toxaemia,.
( b )  Toxaemia w i th  l e s i o n s  o f  th e  r e s p i r a t o r y  t r a c t .
( c )  Toxaemia w i th  l e s i o n s  o f  t h e  low er i n t e s t i n a l  t r a c t
( d )  Toxaemia w i th  l e s i o n s  o f  th e  ne rvous sy s tem .
SIGNS AND SYMPTOMS - G enera l  D e s c r ip t io n  -  ( l )  In c u b a ­
t i o n .  -  The minimum p e r io d  was n o t  d e te rm in e d .  The maximum, 
as o b se rv e d  in  s e v e r a l  " c o n t a c t s ” , i s  a t  l e a s t  12 d a y s .  D uring  
t h i s  p e r i o d  no s p e c i a l  symptoms a re  n o t i c e a b l e  beyond l o s s  o f  
a p p e t i t e
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a p p e t i t e  and s l i g h t  m a la i s e .
( 2 ) Qpg§t*“ U s u a l ly  g r a d u a l ,  c u lm in a t in g  w i th  s l i g h t  
r i g o r ,  h e ad a ch e ,  a  few b o u ts  o f  v o m it in g  and  c o m p le te  a n o r e x ia .  
Or t h e r e  may m ere ly  be some s h i v e r i n g ,  h e ad a ch e ,  g e n e r a l i z e d  e,nd 
f l e e t i n g  " p a in s "  and  a n o r e x i a .
( 3 ) C o u r s e . -  The ; p a t i e n t  f e e l s  weak, a n d  se e k s  a d v ic e  
f o r  " f e v e r " ,  an d  a l th o u g h  th e  h i s t o r y  i s  o f  o n ly  a  day*s d u r a ­
t i o n ,  he lo o k s  v e ry  i l l .  The t e m p e ra tu re  i s  b e tw een  101° and 
103®, and one i s  a t  once s t r u c k  by th e  c o m p a ra t iv e ly  ex trem e 
r a p i d i t y  o f  t h e  p u l s e . , The p a t i e n t  com p la in s  o f  a n o r e x ia ,  
head ach e^an d  g e n e r a l i z e d  f l e e t i n g  " p a in s " ,  b u t  a t  t h i s  e a r l y  
s t a g e  t h e r e  w i l l  p ro b a b ly  be no o th e r  s i g n s  o r symptoms.
F ever  c o n t in u e s  f o r  from 7 to  9 -  u s u a l l y  8 t o  9 -  
d a y s .  T here  i s  som etim es an e x a c e r b a t io n  o f  t e m p e r a tu re  above 
103®, accom panied  by more or l e s s  m e n ta l  d i s t u r b a n c e .  As tim e 
goes on th e  p u l s e  volume w eakens, w h i le  r a p i d i t y  o f  r a t e  i s  
m a in ta in e d .
G e n e ra l  weakness and e m a c ia t io n  p r o g r e s s  v e ry  q u ick ly ^  
80 t h a t  by th e  7 t h  day th e  p a t i e n t  i s  q u i t e  u n a b le  to  e x e r t  
h i m s e l f  to  any e x t e n t  and  he i s  l i t e r a l l y  a  l i v i n g  s k e l e t o n .
J a u n d ic e  i s  a  c o n s t a n t  and  e a r l y  symptom, w hich p e r ­
s i s t s  w e ll  i n t o  c o n v a le s c e n c e .  As a  r u l e  i t  i s  i n t e n s e ,  b u t  
i s  unaccom panied by any s ig n s  i n d i c a t i v e  o f  f u n c t i o n a l  d e ra n g e ­
ment o f  th e  l i v e r .
The tongue  i s  soon  co v ered  w i th  a  t h i c k ,  d i r t y  f u r , 
and t h e  o r a l  c a v i t y  i s  v e ry  l i a b l e  to  become c o a te d  w i th  s o r d e s .
The te m p e ra tu re  f a l l s  by c r i s i s  u s u a l l y  on th e  8 t h  
day , and th e  p a t i e n t  th e re u p o n  ( a )  e n t e r s  upon a  lo n g  c o n v a l ­
e sce n ce :  o r  ( b )  d i e s  i n  a  s t a t e  o f  a s t h e n i a  on t h e  3 rd  o r  4 t h  
day a f t e r  t h e  te m p e ra tu re  has  f a l l e n :  o r ( c )  l i n g e r s  i n  a  low 
s t a t e
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s t a t e  o f  v i t a l i t y  f o r  from  3 to  7 d a y s ,  when a  t y p i c a l  r e l a p s e  
w i t h  r e c u r r e n c e  o f  t h e  above phenomena t a k e s  p l a c e .
D e t a i l e d  D e s c r i p t i o n . -  The mode o f  o n s e t  i s  s u f f i c i ­
e n t l y  d e s c r i b e d  ab ove . A lth oug h  t h e  symptoms a r e  n o t  v i o l e n t ,  
y e t  th e  g e n e r a l  w eakness p ro d u ced  i n  ab o u t 12 h o u rs  r e n d e r s  th e  
p a t i e n t  u n f i t  f o r  w ork. A m bulatory  c a s e s  a r e  n o t  s e e n .
îb ë -ÿ a G l& Ï .A sp e c t .  from  f i r s t  to  l a s t  i s  w eary  and  l i s t  
- l e s s ,  and in d e e d  shows u t t e r  d e j e c t i o n  a t  t h e  end . Those c a s e s  
i n  w hich  t h e  t e m p e ra tu re  r i s e s  to  104© o r  1050 a r e  t e m p o r a r i l y  
b r i g h t  and  a l e r t  -  a l b e i t  q u i t e  i r r e s p o n s i b l e  -  b e f o r e  p a s s in g  
i n t o  a  s t a t e  o f  s tu p o r*
S ig n s  o f  anaem ia a r e  n o t  e v id e n t .
The F ev e r  i s  m o d era te  -  f rom  lO lo  to  103° i n  t y p i c a l  
c a s e s .  As a  r u l e  i t  i s  f a i r l y  c o n t in u o u s ,  b u t  o c c a s i o n a l l y  
e x a c e r b a t io n s  to  1040 or 1050 occu r on th e  3 rd  o r  4 t h  day a c ­
companied by s ig n s  o f  g ra v e  m en ta l  d i s t u r b a n c e .  O ther v a r i a ­
t i o n s  a r e  a lw ays due to  r e s p i r a t o r y  o r  i n t e s t i n a l  l e s i o n s ,  
s e p s i s ,  & c . ,  ( f o r  exam ples v id e  Appendix i i . )  Sometimes th e  
d i s e a s e  a b o r t s  w i th  an e a r l y  f a l l  o f  t e m p e r a tu r e ,  and  a  very- 
r a p i d  c o n v a le s c e n c e ;  b u t  i n  th e  g r e a t  m a jo r i t y  o f  c a s e s  a  sh a rp  
c r i s i s  o c c u rs  on t h e  8 t h  o r  9 t h  day , w i th  p r o f u s e  sw e a t in g .  
A lthou gh  th e  c r i s i s  o n ly  o c cu p ie s  from  1^ to  3 h o u r s ,  i t  i s  
n e i t h e r  accom panied  n o r  fo l lo w e d  by u r g e n t  s ig n s  o f  c o l l a p s e .  
H ypo therm ia  i s  comnon d u r in g  c o n v a le s c e n c e ;  s u b - f e b r i l e  p y r e x i a  
does n o t  o c c u r .
S k i n . -  H erpes i s  th e  e x c e p t io n ,  and  on ly  s e e n  i n  
th o s e  c a s e s  i n  which th e  te m p e ra tu re  exceeds 103° . The s k in  
rem a in s  h o t  and  d ry  u n t i l  t h e  p r o f u s e  sw e a tin g  a t  c r i s i s  s e t s  
i n .  Oedema o c c u r re d  i n  a  f o u r t h  o f  t h e  c a s e s  i n  h o s p i t a l .  I t  
i s  s p e c i a l l y  marked ir^the l o o s e  t i s s u e s  o f  t h e  f a c e ,  a n d  i n  th e  
l e g s
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l e g s  from  t h e  k n ees  downwards. I t  i s  g e n e r a l l y  se e n  i n  c o n v a l­
e s c e n t s  who have s u f f e r e d  s e v e r e l y ,  and i t  d o u b t l e s s  a r i s e s  
from  t r o p h i c  d i s t u r b a n c e ;  a t  a l l  e v e n ts  i t  i s  u n c o n n ec te d  w i t h  
o rg a n ic ^  r e n a l ,  o r  c a r d i a c  l e s i o n s .  The oedema u s u a l l y  p e r s i s t s  
f o r  from 2 to  3 w eeks.
T here  i s  a  s l i g h t  r e l a t i v e  i n -  
c r e a s e  o f  m onocu lea r  l e u c o c y t e s  i n  u n c o m p l ic a te d  c a s e s ,  and a  
m arked i n c r e a s e  o f  p o ly n u c l e a r  form s i n  c a s e s  w i th  s e p t i c  
l e s i o n s .  From th e  o u t s e t  th e  p u l s e - r a t e  i s  i n c r e a s e d  o u t  o f  
a l l  p r o p o r t i o n  to  t h e  d eg re e  o f  f e v e r ;  t h u s ,  on t h e  2nd day 
a  p a t i e n t  w i th  a  te m p e r a tu re  o f  lO lo  coDmonly has  a  p u l s e - r a t e  
o f  110 o r  120 p e r  m in u te .  As th e  d i s e a s e  p r o g r e s s e s  th e  r a t e  
r i s e s  to  130 and  140, and n o t  i n f r e q u e n t l y  to  150 on th e  7 th  
and  8 t h  d a y s .  The b e a t s  a r e  d i s t i n c t ,  sm a ll  a n d  somewhat "h a rd "  
b u t  t h e r e  i s  no i r r e g u l a r i t y .  C r i s i s  and c o n v a le s c e n c e  m ere ly  
p ro d u ce  a  r e l a t i v e  d e c r e a s e ,  so  t h a t  i n  th e  2nd and 3 rd  weeks 
o f  c o n v a le s c e n c e  th e  p u l s e - r a t e  i s  g e n e r a l l y  85 to  95 i n  th e  
recum bent p o s i t i o n ,  and  from  90 to  110 when s i t t i n g  u p . Ho 
o rg a n ic  l e s i o n s  o f  th e  h e a r t ,  a r t e r i e s ^ o r  v e i n s  were n o te d  
e i t h e r  i n  th e  c o u rs e  o f  th e  d i s e a s e ,  as c o m p l ic a t io n s  o r as  
s e q u e la e .
D i g e s t iv e  S y s tem .-  A n o re x ia  i s  an e a r l y ,  c o n s t a n t ,  
and  p e r s i s t e n t  symptom; a  q u ic k  and  co m p le te  r e c o v e ry  o f  
a p p e t i t e  o n ly  t a k e s  p l a c e  i n  t h e  a b o r t i v e  o r  m i l d e s t  c a s e s .
T h i r s t  o c c u r s ,  b u t  i s  n o t  u r g e n t .  At f i r s t  the  tongue  i s  r e d  
and m o is t ,  and  th e n  c o v e red  w i th  a  t h i c k  w h i te  f u r ,  a n d  r e d  a t  
th e  edges and t i p ;  t h i s  q u ic k ly  changes to  a  t h i c k  b ro w n ish -  
b la c k  c o a t in g ,  w h i le  th e  o r a l  c a v i t y  r e q u i r e s  c o n s t a n t  c l e a n s ­
in g  to  keep  i t  f r e e  from s o r d e s ,  G a s t r i c  symptoms a r e  n o t  
p ro m in e n t .  F l e e t i n g ,  and o f t e n  s e v e r  ^ e p i g a s t r i c  p a in  i s  common* 
V om iting  som etim es o c c u rs  e a r l y  i n  th e  d i s e a s e ,  b u t  i t  i s  n e i t h e r  
v i o l e n t
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v i o l e n t  n o r  p e r s i s t e n t .
P a r o t i t i s  su p e rv e n e d  i n  f o u r  c a s e s .  I n  e a c h  c a se  i t  
was a  l a t e  c o m p l i c a t io n ,  and began  w i th  a  u n i - l a t e r a l  i n v a s io n ,  
and  l a t e r  became b i - l a t e r a l .  I n  e a c h  c a s e ^ a l s o ,  i t  was 
accom panied by e x a c e r b a t io n  o f  t e m p e r a tu r e ,  i n t e n s e  p a in  and 
t e n d e r n e s s ,  g r e a t  s w e l l i n g ,  and i n c r e a s e  o f  g e n e r a l  w eakn ess .
I n  two c a s e s  t h e  i n f l a m a a t i o n  was " s im p le "  and c l e a r e d  up in  
a  f o r t n i g h t ;  i n  t h e  re m a in in g  two^ s u p p u r a t io n  e v e n t u a l l y  s e t  in  
-  u n i - l a t e r a l  i n  one p a t i e n t  and b i - l a t e r a l  i n  th e  o t h e r .  B o th  
p a t i e n t s  were e x c e e d in g ly  i l l :  th e  in f la m m a tio n  in  t h e  t i s s u e s  
a d j a c e n t  to  th e  g la n d s  was so i n t e n s e  t h a t  i t  e x te n d ed  a s  f a r  
a s t h e  l i p s  a n d  c i r c u m - o r b i t a l  t i s s u e s ,  so  t h a t  th e  mouth was 
o n ly  opened and c lo s e d  w i th  d i f f i c u l t y ,  and th e  e y e l id s  c o u ld  
n o t  be  opened a t  a l l .  The f a c e  and th e  head  lo o k e d  l i k e  a
egg -  i n  l u d i c r o u s  c o n t r a s t  to  i t s  sk in -a n d -b o n e  s u p p o r t .  
B r e a th in g  was much em b a rra ssed ,  so  t h a t  trach eo to m y  a p p l i a n c e s  
were k e p t  re a d y  f o r  i n s t a n t  u s e .
The i n t e s t i n a l  form  o f  t h e  d i s e a s e  i n v a r i a b l y  p ro v ed  
f a t a l .  I n  t h i s  ty p e ,  to  the  u s u a l  s ig n s  and symptoms a re  
added  abdom inal p a in  and d i a r r h o e a .  The abdomen i s  sunken  and 
n o t  t e n d e r .  D ia r rh o e a  comes on g r a d u a l ly ,  w i th  6 o r  7 lo o s e  
s t o o l s  d a i l y .  I n  a  few d ay s ,  how ever, from 20 to  30 m o tio n s  
a r e  p a s s e d  i n  24 h o u r s ,  and t h e r e  i s  a  c o n s t a n t  d e s i r e  to  go 
to  s t o o l > w i th  much s t r a i n i n g  and tenesm us and a  c e r t a i n  amount 
o f  s h a r p  abdom inal p a in .  At f i r s t  th e  s t o o l  i s  w a te ry ,  and 
g e n e r a l l y  c o n ta in s  p a r t i a l l y  d i g e s t e d  m ilk  cu rd ;  i t
becomes sm a ll  i n  amount, and c o n ta in s  mucus and som etim es a  
l i t t l e  b lo o d .  I n  t h e  end th e  m o tion s  become l e s s  f r e q u e n t ,  
and th e  e x h a u s te d  p a t i e n t  d i e s  i n  t h e  2nd or 3 rd  week i n  a  
t e r r i b l y  em a c ia te d  c o n d i t i o n .
was found to  be s l i g h t l y  e n la rg e d  in  
some c a s e s .  However, t e n d e r n e s s ,  and  p a in  o f  a  s e v e re  s t a b b in g ,  
i n t e r m i t t e n t
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i n t e r m i t t e n t  c h a r a c t e r  over th e  s p l e e n  r e g i o n  a r e  f r e q u e n t l y  
co m p la in ed  o f .
J a u n d ic e  c a n n o t  a t  p r e s e n t  he a s c r i b e d  t o  d e ra n g e -  
ment o f  th e  l i v e r ,  a s  t h i s  o rgan  i s  n e v e r  found  to  be a t  f a u l t  
e i t h e r  on c l i n i c a l  o r  p o s t-m o rte m  e x a m in a t io n .  I t  i s  p ro b a b ly  
o f  toxaem ic  ( s o - c a l l e d  "h aem ato g en o u s"? ) o r i g i n .  J a u n d ic e  i s  
i n v a r i a b l e ,  and o n ly  in  a few c a s e s  co u ld  i t  be  d e s c r ib e d  as  
m i ld .  I t  u s u a l l y  s e t s  i n  on th e  3 rd  day , and by th e  5 th  i t  i s  
w e l l  d ev e lo p ed ;  th e  c o n ju n c t iv a e  become b r i g h t  y e l lo w  or d a rk  
g r e e n i s h  y e l lo w ,  and  t h e  c o lo u r  t i n g e  i s  e a s i l y  d i s c e r n i b l e  
even i n  th e  d a rk e r  com plex!oned p a t i e n t s .  As a  r u l e  i t  d i s ­
a p p e a rs  by t h e  m id d le  o f  t h e  3 rd  week o f  c o n v a le s c e n c e .  C o lou r 
o f  s t o o l s  and u r i n e  i s  u n a f f e c t e d ,  and t h e r e  is ,  no s t a i n i n g  
o f  s a l i v a ,  sw ea t or m ilk .  I t c h i n g  o f  th e  s k i n  i s  o f t e n  t r o u b l e ­
some. O n se t ,  c o u r s e ,  and  d e g re e  o f  j a u n d ic e  have no e f f e c t  on 
p u l s e - r a t e *
R e s p i r a t o r y  T r a c t .  E p i s t a x i s  o c c u r re d  once, i n  e a r l y  
c o n v a le s c e n c e ;  t h e  b l e e d in g  was p r o f u s e ,  and c o n t in u e d  a t  
i n t e r v a l s  f o r  t h r e e  d a y s .  P a t i e n t s  who s u f f e r  : from  r e s p i r a ­
t o r y  t r a c t  l e s i o n s  a r e  a lw ays v e r y  i l l ;  th e  s i g n s  and symptoms 
o f  lu n g  t r o u b le  i n d i c a t e  e i t h e r  t y p i c a l  a c u t e  b r o n c h i t i s  o r 
b ro ncho -pn eu m on ia . These a f f e c t i o n s  a r e  d o u b t le s s  s p e c i f i c ,  
a s  no re s p o n se  i s  e v e r  shown to  th e  u s u a l  modes o f  t r e a t m e n t .
Nervous System . F r o n t a l  or ocj^ular headache  i s  i n ­
v a r i a b l e ,  i n t e r m i t t e n t ,  and  f r e q u e n t l y  v e ry  s e v e r e .  O c c i p i t a l  
head ache  i s  uncommon. M ild  d e l i r iu m ,  e s p e c i a l l y  a t  n i g h t ,  i s  
f r e q u e n t .  One p a t i e n t  -  a  man o f  v e ry  f i n e  p h y s iq u e  -  developed 
a c t i v e ,  n o i s y  d e l i r i u m  and was d i f f i c u l t  to  c o n t r o l ;  one day 
he e sca p ed  i n t o  t h e  b a z a a r ,  and  was on ly  b ro u g h t  b ack  a f t e r  a 
s t r u g g l e  which ended in  an a lm o s t  f a t a l  c o l l a p s e .  But i n  th e  
t y p i c a l  "n e rv o u s"  c a s e  th e  d e l i r i u m  i s  a s s o c i a t e d  w i th  h ig h  
f e v e r
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f e v e r  and i n t e n s e  j a u n d i c e :  to  what e x te n t  t h e s e  s ig n s  a r e  
i n t e r - d e p e n d e n t  i t  i s  im p o s s ib le  to  s a y .  At f i r s t  th e  p a t i e n t  
i s  b r i g h t  and w a k e fu l  and b a b b le s  c o n t i n u a l l y ,  b u t  he soon 
p a s s e s  i n t o  a  q u i e t ,  s t u p i f i e d  s t a t e ,  p i c k s  a im l e s s l y  a t  t h e  
b e d - c l o t h e s ,  and  ram b les  i n  a low m u t t e r in g  v o i c e .  F i n a l l y  
u r i n e  and f a e c e s  a r e  p a s s e d  i n v o l u n t a r i l y ,  and  he l i e s  l i k e  a  
l o g  w i th  b u t  few b r i e f  i n t e r v a l s  o f  s e m i- c o n s c io u s n e s s .  I t  was 
s u r p r i s i n g  to  f i n d  t h a t  t h i s  type  o f  th e  d i s e a s e  d id  n o t  a lw ays 
p ro v e  f a t a l .  C o n v u ls io n s  o c c u r re d  once o n ly  -  i n  a  c a se  o f  
p u r u l e n t  l e p t o - m e n i n g i t i s .  S ig ns  o f  n e u r i t i s  a r e  a lw ays 
p r e s e n t ,  and a r e  somewhat p e c u l i a r .  They t a k e  th e  form  o f  
s e v e r e ,  s h o o t in g  o r  b u rn in g  p a in s  w hich  p e r s i s t  f o r  an h o u r  
o r  two i n  one p a r t  o f  t h e  body, and s u b s id e  o n ly  to  r e c u r  
somewhere s l s e .  The s c a l p ,  arm s^and l e g s  a r e  m ost commonly 
a f f e c t e d ,  and th e  c o n d i t i o n  may p e r s i s t  f o r  days i n  s p i t e  o f  
t r e a t m e n t .  I n  two c a s e s  tem p o rary  f o o t - d r o p  r e s u l t e d .  As a  
r u l e  n e u r i t i s  i s  accom panied by e x tre m e ly  p a i n f u l ,  c ram ping  
m y a lg ia ^ g e n e r a l ly  o f  th e  c a lv e s  and s h o u l d e r - g i r d l e  m u sc le s .
T b S _ 9 G g 4 tg :9 r ln a ry _ T ra c ts  were n o t  a f f e c t e d .  S p e c i ­
mens o f  u r i n e  were f r e q u e n t l y  examined; a lb u m in u r ia  was n e v e r  
o b se rv e d ,  and th e  u r i n e  showed no changes o th e r  th a n  th o s e  to  
be e x p e c te d  from s im p le  f e v e r .  O r c h i t i s  d id  n o t  o c c u r .
S p e c i a l  S enses  - The Fjye -  T here  were t h r e e  c a s e s  o f  
p a r a l y s i s  o f  t h e  upper  d i v i s i o n  o f  th e  3 rd  n e rv e ;  t h e  r e s u l t a n t  
p t o s i s  c l e a r e d  up i n  a  few w eeks. One o f  th e  c a s e s  a l s o  had 
d i l a t e d  p u p i l .  I r i t i s  o c c u r re d  tw ic e ,  b u t  w i th o u t  s e q u e la e ,  
i n  s p i t e  o f  th e  f a c t  t h a t  i n  one i n s t a n c e  i t  was s e v e re :  gave 
r i s e  to  a c u te  glaucoma: and  t h r e a t e n e d  to  end i n  p a n o p th a lm i t i s  
however th e  d i s tu r b a n c e  g r a d u a l ly  s u b s id e d  under e n e r g e t i c  
m e d ic a t io n  -  one o f  th e  two l o n e l y  i n s t a n c e s  i n  w hich  t r e a t ­
ment was o f  r e a l  b e n e f i t  th ro u g h o u t  th e  epidem ic!
Spee ch
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S g e e c h .” One p a t i e n t  d e v e lo p ed  what a p p e a re d  to  he 
m oto r a p h a s i a ,  h u t  the  c o n d i t i o n  c o u ld  n o t  he  a c c u r a t e l y  d e t e r ­
m ined a s  i t  was a s s o c i a t e d  w i t h  much stam m ering ; t h e s e  l e s i o n s  
p e r s i s t e d  f o r  n e a r l y  2 i  months#
PROPHYLAXIS.- The good e f f e c t s  w hich  r e s u l t e d  from  
p r o p h y l a c t i c  a c t i o n  were due -  as  w i l l  he r e l a t e d  l a t e r  -  to  
th e  f a c t  t h a t  th e  f i r s t  c a se  w hich  o c c u r re d  was th o u g h t  he  to  
( q u e r y )  P la g u e .  The se co n d  and t h i r d  c a s e s  c o n c l u s i v e l y  p ro v ed  
t h a t  t h i s  su rm ise  was i n c o r r e c t .  B ut a s  a t  t h i s  t im e  a  l a b o r a ­
t o r y  r e p o r t  a r r i v e d  to  t h e  e f f e c t  t h a t  th e  d i s e a s e  was A n th rax ,  
p r e v e n t i v e  m easu res  were o f  c o u rse  re d o u b le d  i n  c o n seq u e n ce .
The e a r l y  r e c o g n i t i o n  o f  t h e  h ig h  d e g re e  o f  i n f e c t i v i t y  and 
s e r i o u s n e s s  o f  th e  o u tb re a k ,  t o g e t h e r  w i th  th e  u r g e n t  n e c e s s i t y  
f o r  th o ro u g h  and s t r i n g e n t  p r o p h y la x i s  were in d e e d  m a t t e r s  o f  
v i t a l  im p o r ta n c e ,  f o r  t h e  m ost h e a v i ly  i n f e c t e d  a r e a s  l a y  
w i t h in  a  c o u p le  o f  hundred  y a rd s  o f  th e  b a r r a c k s  o f  t h e  1 s t  
B a t t n . , Kingb Own S c o t t i s h  B o r d e re r s ,  and  th e  b u lk  o f  th e  
p a t i e n t s  b e lo n g e d  to  th e  r e g im e n ta l  c o n se rv an cy  e s t a b l i s h m e n t .  
N e v e r t h e l e s s ,  i n  th e  end th e  ep idem ic  was c o n f in e d  to  th e  l a t t e r  
and to  a  few cantonm ent con se rv an cy  men; none o f  th e  t r o o p s  
were a t t a c k e d ,  a l th o u g h  B r i t i s h  s o l d i e r s  -  p a r t i c u l a r l y  b a t t a l i o n  
s a n i t a r y  o r d e r l i e s ,  , f r e q u e n t ly  come i n t o  c lo s e  c o n ta c t  
w i th  th e  sw eepers  o f  t h e i r  u n i t s .  The fo l lo w in g  were th e  m ost 
im p o r ta n t  s t e p s  ta k e n  to  l i m i t  th e  s p re a d  of th e  d i s e a s e : -
( l )  On t h e  day a f t e r  th e  f i r s t  c a se  was se e n  th e  r e g i ­
m e n ta l  b a z a a r  was p la c e d  ou t o f  bounds n o t  on ly  to  t h e  t r o o p s ,  
b u t  to  b a t t a l i o n  sw eepers  as w e l l ;  t h i s  p r o h i b i t i o n  rem ained  in  
f o r c e  u n t i l  t h e  whole g a r r i s o n  -  num bering ab o u t  3 ,000  -  l e f t  
f o r  w in te r  t r a i n i n g  i n  th e  p l a i n s  i n  O c to b er .  The sw eepers 
were q u a r t e r e d  i n  ro u g h  h u t s  e r e c t e d  on an a d ja c e n t  h i l l - s i d e ,
b u t
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b u t  as  t h e i r  f a m i l i e s ,  r e l a t i v e s , ,  and f r i e n d s  s t i l l  rem ain ed  i n  
th e  b a z a a r ,  c l a n d e s t i n e  v i s i t i n g  backw ards and  fo rw a rd s  too k  
p l a c e  to  some e x t e n t ,  and was im p o s s ib le  to  c o m p le te ly  c h ec k .  
I , a t e r ^ t h e  same a rra n g e m e n ts  w ere made f o r  th e  su d d e r  b a z a a r ,  
b u t  i t  was on ly  found  n e c e s s a r y  to  k e e p ^ in  f o r c e  h e re  f o r  a  
s h o r t  p e r i o d .
( 2 ) S p e c ia l  m easu res  f o r  d e a l i n g  w i th  th e  o u tb re a k  were 
ta k e n  u n d e r  S e c t io n  183, Cantonment Code 1912, and u n d er  
S e c t io n  208. P a t i e n t s  were d e t a in e d  and  t r e a t e d  i n  t h e  l o c a l  
i s o l a t i o n  h o s p i t a l ;  n e e d le s s  to  sa y  no a l t e r n a t i v e  to  r e s i d e
i n  h o s p i t a l  wa.s p e r m i t t e d .  Those c o n t a c t s  who were deemed to  
be th e  most p o t e n t i a l l y  dang erous  were s e g r e g a te d  i n  the  
h o s p i t a l  compound. The i m p o s s i b i l i t y  o f  s e g r e g a t in g  a l l  con­
t a c t s  w i l l  be  a p p r e c i a t e d  by th o se  r e a d e r s  who have s e rv e d  in  
I n d i a ,  f o r  th e  "b h à i s " ( l i t e r a l l y  " b r o t h e r s " :  a c t u a l l y  o f  
much w id e r  s i g n i f i c a n c e )  o f  any  one n a .tive  a r e  u s u a l l y  as 
d i f f i c u l t  to  number as  th e  p e b b le s  on th e  s e a - s h o r e .  D i s i n -  
f a c t i o n  i n  h o s p i t a l  was v e ry  th o ro u g h  and, in  t h e  c ase  o f  
p a t i e n t s ,  in c lu d e d  th e  b u rn in g  o f  a l l  in flam m able  m a t e r i a l s ,  
such  a s  b e d d in g  and c l o t h i n g  &c.
( 3 ) C onservancy  s t a f f s  were p a ra d ed  and in s p e c t e d  
d a i l y ,  and t h e i r  q u a r t e r s  were f r e q u e n t ly  v i s i t e d .  I n s t r u c ­
t i o n s  were g iv e n  to  a l l  c o n c e rn e d  f o r  th e  e a r l y  r e p o r t  o f  c a se s  
o f  s i c k n e s s  o r  d e a th ,  and f o r  th e  prom pt rem oval o f  p a t i e n t s  
and c o n ta c t s  to  h o s p i t a l .  I n  t h i s  work th e  m e d ic a l  o f f i c e r s  
i n  c h a rg e  o f  th e  b a t t a l i o n  and can tonm ent: th e  q u a r t e r - m a s t e r  
and  can tonm ent s u p e r in te n d e n t :  and th e  k o tw a l and choud r 1 
( n a t i v e  head-m en o f  th e  u n i t  and b a z a a r  r e s p e c t i v e l y )  co­
o p e ra te d ;  and l a s t ,  b u t  by no means l e a é t ,  t h e  a id  o f  t h e  
p o l i c e  s u p e r i n te n d e n t  and h i s  s u b o r d in a te s  was invoked^and
p ro v ed
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p ro v e d  o f  g r e a t  v a lu e .
( 4 ) As soon  a s  a  house  was known to  he i n f e c t e d  i t  was 
lo c k e d  u p ,  and k e p t  empty f o r  from  4 to  6 w eeks . Twice d u r in g  
t h i s  p e r i o d  i t  was d i s i n f e c t e d  u n d e r  s u p e r v i s i o n  by b u r n in g  
a  t h i c k  l a y e r  o f  p i n e - n e e d l e s  on th e  f l o o r ,  and a f t e r w a r d s  
s c r a p i n g  th e  w a l l s ,  and p a i n t i n g  e v e r y th in g  w i th  s t r o n g  s o l u ­
t i o n s  o f  c r e s o l  and  l im e .  The g round  a d j a c e n t  to  t h e  b u i l d i n g  
was dug up and s a t u r a t e d  w i th  th e  same s o l u t i o n s .  On th e  house  
b e in g  re -o p e n ed ^ n o  p e r s o n s  were a llo w ed  to  occupy i t  u n le s s  
th e y  had  b e en  r e s i d e n t  in  h o s p i t a l  e i t h e r  as  p a t i e n t s  o r con­
t a c t s .  N e v e r th e le s s  t h e  d i s e a s e  b ro k e  o u t  a f r e s h  in  some o f  
th e  h o u ses  w hich  had  been t r e a t e d  i n  t h e  above m anner, and in  
c i r c u m s ta n c e s , t o o ,  w hich  ten d e d  to  show t h a t  th e  d i s i n f e c t i o n  
had  n o t  been  s u c c e s s f u l  i n  r i d d i n g  th e s e  d w e l l in g s  o f  th e  i n ­
f e c t i n g  a g e n t .
By th e  fo re g o in g  means th e  ep idem ic  was d e f i n i t e l y  
l o c a l i z e d ,  b u t  i t s  r a v a g e s  p ro ce ed e d  unchecked  w i t h in  th e  
i n f e c t e d  a r e a s  w hich , m oreover, w ere  d e n s e ly  p o p u la te d .  T h is  
was o b v io u s ly  due f i r s t l y ,  t o  th e  r e s i s t a n c e  o f  th e  i n f e c t i n g  
v i r u s , and s e c o n d ly ,  to  th e  d i f f i c u l t y  o f  e sc a p in g  c o n ta g io n  
a t  c lo s e  q u a r t e r s .  I n  a d d i t i o n ,  and i n  s p i t e  o f  our seem in g ly  
e l a b o r a t e  p r e c a u t i o n s ,  e v a s io n s  among th e  a f f l i c t e d  were 
num erous, and  p e o p le  n o t  o n ly  s ic k e n e d  and d ie d ,  b u t  were 
even  b u r i e d  by s t e a l t h ,  b e fo r e  th e  f a c t s  were n o i s e d  a b ro a d .
I n  d e a l i n g  w i th  t h i s  c l a s s  o f  n a t i v e  l o g i c a l  argum ent i s  u s e ­
l e s s ;  t a c t  and d ip lom acy  a r e  u s u a l l y  s u c c e s s f u l  i n  r e n d e r in g  
c o e r c io n  u n n e c e s s a ry .  However i n  t h i s  case  t a c t  and d ip lom acy  
e v e n t u a l l y  f a i l e d ,  and  c o e rc iv e  m easures  were o f t e n  o u t w i t t e d  
f o r  th e  v e ry  good r e a s o n  t h a t  t h e  b a z a a r  soon  d i s c o v e re d  t h a t ,  
w h e th e r  t h e  s i c k  were t r e a t e d  i n  h o s p i t a l  or rem ained  i n  t h e i r  
own hom es, one i n  ev e ry  t h r e e  had  to  d i e .  The f a c t s  and  p o s s i ­
b i l i t i e s
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p o s s i b i l i t i e s  o f  c o n ta g io n  w ere n e i t h e r  u n d e rs to o d  n o r  heed ed , 
80 t h a t  a p a th y  and VKismet" a c c o u n te d  f o r  many c a s e s  and  added 
n o t  a  l i t t l e  to  t h e  w o r r i e s  o f  th o s e  R e sp o n s ib le  f o r  th e  h e a l t h  
o f  th e  g a r r i s o n .  T h is  im p a sse was to o  f u l l  o f  p o t e n t i a l  d an g er  
to  be  a l lo w e d  to  c o n t i n u e ,  and  i t  was t h e r e f o r e  d e c id e d  to  
e s t a b l i s h  a : -
( 5 ) S e g r e g a t io n  Gamp. Two days a f t e r  t h i s  d e c i s i o n  
was a r r i v e d  a t  ( i n  May) th e  camp was opened -  a  v e ry  c r e d i t a b l e  
p e rfo rm a n c e  f o r  I n d i a ,  c o n s i d e r i n g  t h a t  i t  was s i t u a t e d  5 m i le s  
away from  c an to n m e n ts ,  and c o n ta in e d  acooimiod a t i o n  and e q u ip ­
ment & c .,  f o r  o v e r  30 p e o p le .  The s i t e  chosen  was on a  l o n e l y  
p i n e - c l a d  h i l l - s i d e ,  and  was app roached  by a  f a i r l y  good p a th .  
T h ere  was an e x c e l l e n t  w a te r  supr^ly w hich  was d i v e r t e d  and 
dammed, so  a s  to  p r e v e n t  w a y fa re r s  and a n im a ls  from g a in in g  
a c c e s s  t o  i t  down s t r e a m .  C onservancy  was e n t i r e l y  c a r r i e d  
o u t  by i n c i n e r a t i o n ;  a  s p e c i a l  p l a c e  was s e t  a p a r t  f o r  c re m a t­
in g  c o r p s e s .  The p a t i e n t s  and c o n ta c t s  were accom nodated i n  
lo n g  h u t s  w hich  were s u b - d iv id e d  i n t o  f a m i ly  com partm ents ; 
t h e r e  were a l s o  s t o r e ,  d i s p e n s a r y ,  cook-house  and  s t a f f  h u t s .  
A l l  th e s e  b u i ld i n g s  were c o n s t r u c t e d  o f  ro u g h  b ra n c h e s ,  l e a v e s  
and p i n e - n e e d l e s ,  and ro o f e d  w i th  o ld  i r o n  s h e e t i n g ,  w h i le  
deep t r e n c h e s  were dug to  p r e v e n t  f l o o d in g .  The l a t t e r  were 
v e ry  n e c e s s a r y ,  as heavy r a i n  f e l l  d u r in g  th e  g r e a t e r  paT t 
o f  th e  p e r i o d  th e  camp was a t  w ork . P a t i e n t s  and c o n ta c t s  
w ere n o t  a llow ed  to  l e a v e  th e  camp p r e c i n c t s  u n t i l  th e y  had a  
c le a n  b i l l  o f j h e a l t h  f o r  a t  l e a s t  16 d a y s .  P r i o r  to  d i s c h a r g e  
a l l  t h e i r  b e lo n g in g s  were b u rn ed , o r  d i s i n f e c t e d  by so a k in g  
i n  s t r o n g  c r e s o l  s o l u t i o n .  A p o l i c e  p a t r o l  p r e v e n te d  u n a u th o r ­
i s e d  v i s i t o r s ,  & c .,  from a p p ro a ch in g  th e  camp b o u n d a r ie s .  The 
e f f e c t s  o f  t h e s e  r u l e s  were soon ev id en ced  by a  s te a d y  d e c l in e  
i n
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i n  th e  in c id e n c e  and m o r t a l i t y  r a t e s  u n t i l ,  a t  th e  b e g in n in g  
o f  A ugust,  t h e  ep idem ic  came to  an end . The camp w i th  i t s  
c o n te n t s  was b u rn e d  on 2 0 th  A ugust.
( 6 )  I n s p e c t i o n  o f  a n im a ls  and h i d e s ,  & c .,  was c a r r i e d  
o u t  i n  and a roun d  R a n ik h e t  by o f f i c i a l s  o f  th e  P r o v i n c i a l  
V e t e r i n a r y  S e r v i c e .  No A n th rax  was found .
TREATMENT. -  T here  i s  l i t t l e  t o  be s a i d  u n d e r  t h i s  
h e a d in g .  E very  t h e r a p e u t i c  m easure  w hich we th o u g h t  l i k e l y  to  
be  o f  u s e  was a p p l i e d ;  r e c o v e r y  was n e v e r  t h e  outcome o f  our 
e f f o r t s ,  and i t  was even q u e s t io n a b le  ^ f  any a p p r e c i a b l e  
a l l e v i a t i o n  or s h o r t e n in g  o f  s u f f e r i n g  r e s u l t e d  th e r e f ro m .  I n  
t h e s e  r e s p e c t s  th e  d i s e a s e  p ro ved  s i n g u l a r l y  i n t r a c t à b l e .
Hence a  d i s c u s s i o n  o f  th e  e f f e c t s  o f  h y d ro th e ra p y ,  ip e c a c u a n h a ,  
m orph ia ,  a r s e n i c ,  o r o f  any o f  t h e  hundred  a n d  one o th e r  
g e n e r a l  and sym ptom atic  " rem e d ie s"  w hich  were t e s t e d ,  i s  un ­
n e c e s s a r y .  S p e c i f i c  t r e a tm e n t  f o r  A n th rax  was a d m in i s t e r e d  
to  a  number o f  c a s e s  i n  t h e  form  o f  A n t i -A n th ra x  Serum k in d ly  
s u p p l i e d  by M ajor Holmes; the  r e s u l t s  were to o  e r r a t i c  to  
form  m a t e r i a l  f o r  u s e f u l  a n a l y s i s  and  r e p o r t .  S a lv a r s a n  was 
n o t  t r i e d  -  an o m iss io n  w hich  t h e  w r i t e r  w i l l  a lw ays d e p lo r e ,  
and w hich  was due to  t h e  f a c t  t h a t  th e  p o s s i b l e  s i g n i f i c a n c e  
o f  O berm eier*s S p i r i l l u m  was n o t  f u l l y  r e a l i z e d  u n t i l  too  l a t e .  
A p ro b a b le  e x c e p t io n  t o  th e  above r e c o r d  o f  f a i l u r e  may be 
o p e n - a i r  t r e a tm e n t ,  e . g . ,  t h e  d e a th  r a t e  o f  p a t i e n t s  i n  camp waf 
c o m p a ra t iv e ly  low .
SUM^ jIAKY. i .  I n  1911 an o u tb re a k  o f  A n th rax  o c c u r re d  
among a n im a ls  i n  R a n ik h e t .  I n  1912 i t  d id  n o t  r e - a p p e a r .
i i .  On 1 9 th  March, 1912, a  d e a l e r  in  h id e s  
d i e d  o f  t h e  a b o v e -d e s c r ib e d  "P y re x ia  o f  U n c e r ta in  O r ig in " .  He 
a l s o  s u f f e r e d  from a  l e s i o n  w hich  re sem b led  M a lig n a n t  P u s t u l e ;  
t h i s
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t h i s  c o m p l i c a t io n  was n o t  o b se rv e d  i n  any  o th e r  c a s e .
i l l .  The o u tb re a k  l a s t e d  from  1 9 th  March u n t i l  1 7 th  
A ugu s t,  1912; th e  in c id e n c e  was g r e a t e s t  d u r in g  A p r i l ,  May and  
J u n e .
i v .  Number o f  -
C ases i n  H o s p i t a l  ................  34
D eath s  i n  H o s p i t a l  . . . . .  9 .  26. 48
C ases in  Qamp . . . . .  20
D ea th s  in  Camp ..........  3 .  ^ 15
C ases n o t  i n  H o s p i t a l  or Camp 40%
D eaths  " " " 15% ;^37.5
T o ta l  number o f  c a s e s  94 .
T o ta l  number o f  d e a th s  27 . ^ 2 8 .7 3
(XThese f i g u r e s  a r e  u n d e r - e s t i m a t e s ,  as t h e r e  i s  no 
d o ub t t h a t  c o n cea lm en t  to o k  p l a c e . )
About 162 " c o n t a c t s "  who d id  n o t  d ev e lo p  th e  d i s e a s e  
were s e g r e g a t e d  from  tim e  t o  t im e .
V. A l l  th e  p a t i e n t s  were n a t i v e s  and, w i th  the  ex­
c e p t io n  o f  two, a l l  were o f  th e  lo w e s t  c a s t e .  They w ere  o f
a l l  a g es  and b o th  s ^ e s ,  w i th  a  s l i g h t  p rep o n d e ran c e  o f  young
a d u l t  m a le s .
v i .  O berm eier*s S p i r i l l u m  was found  in  spec im ens  from 
t h r e e  d i f f e r e n t  c a s e s ;  r e  R e la p s in g  F ever c f .  m o r t a l i t y  r a t e ,  
and n o te  t h a t  t h i s  o rgan ism  i s  n o t  uncommon in  b lo o d  o f  n a t i v e s  
i n  th e  U .P .
A b a c i l l u s  c l o s e l y  re s e m b l in g  B a c .A n th ra c is  was 
found in  specim ens from 24 d i f f e r e n t  c a se s ;  r e  Human A n th rax  
c f .  m o r t a l i t y  r a t e  and r e s u l t s  o f  an im al i n o c u l a t i o n s .
v i i .  P ro p h y la x is  was e m in en tly  s u c c e s s f u l  in  d e l i m i t ­
in g
1 9 .
d e l i m i t i n g  i n f e c t e d  a r e a s  b u t  f a i l e d  to  ch eck  i n d i v i d u a l  con­
t a g i o n s ,  u n t i l  a  s e g r e g a t i o n  camp was opened.
v i i i .  W ith  th e  p o s s i b l e  e x c e p t io n  o f  open- a i r  t r e a t ­
m ent, no u n e q u iv o c a l  b e n e f i t s  r e s u l t e d  from any o f  th e  numerous 
t h e r a p e u t i c  m easu res  employed; t h e s e  l a t t e r  in c lu d e d  A n t i -  
A n th rax  Serum, b u t  n o t  S a lv a r s a n ,
I x .  F in a n c e ,  The ep idem ic  cau se d  a n  e x t r a  c h a rg e  on 
h o s p i t a l  funds o f  R s .2 6 8 ;  and on th e  g e n e r a l  can tonm ent funds 
o f  R s ,4 1 8  on a c c o u n t  o f  camp ex p en se s ;  t h a t  i s ,  a  t o t a l  o f  
a b o u t  £45 odd.
Appendix 1 .  -  S y n o p s is  o f  L a b o ra to ry  R e p o r ts .
A. An o rgan ism  re s e m b l in g  B a c i l l us A n th ra c i s  in  i t s  -  
1 ,  M o rp h o lo g ica l  c h a r a c t e r s  and s t a i n i n g  r e a c t i o n s
was found  i n  -
( a )  B lood sm ears from 3 d i f f e r e n t  p a t i e n t s
( b )  Sputum " " 5 « "
( c )  T is s u e  « " 3  " «
2 ,  M o rp h o lo g ic a l  and c u l t u r a l  c h a r a c t e r s  and s t a i n i n g  
r e a c t i o n s  was fo un d  i n  -
( a )  B lood c u l t u r e s  from 9 d i f f e r e n t  p a t i e n t s ;  b u t
i n o c u l a t i o n s  o f  s u b - c u l t u r e s  from some o f  th e s e  
specim ens d id  n o t  p rove  f a t a l  to  a n im a ls ,
( b )  T is s u e  em uls ion  c u l t u r e s  from 3 d i f f e r e n t  p a t i e n t s ;
i n o c u l a t i o n s  o f  s u b - c u l t u r e s  from  th e s e  proved  
r a p i d l y  f a t a l  to  a n im a ls ,  b u t  th e  o rgan ism  was 
n o t  r e c o v e re d  a f t e r  d e a th ,
B. O berm eier*8 S p i r i l l u m  was found in  1 b lo o d  f i lm ,
and
20 .
and i n  sputum  sm ears  from 2 d i f f e r e n t  p a t i e n t s .
N.B. A number o f  d o u b t f u l  and c o n ta m in a te d  specim ens 
a r e  n o t  in c lu d e d  in  th e  above; many specim ens were n e g a t iv e .
Appendix 2 . C l i n i c a l  A b s t r a c t s .
1 .  The f i r s t  c a se  o f  th e  s e r i e s . -
On 1 9 th  March a  p o l i c e  n o t i f i c a t i o n  was r e c e iv e d  
to  th e  e f f e c t  t h a t  a  man, r e c e n t l y  a r r i v e d  from B a r e i l l y ,  was 
i l l  i n  th e  sw eepers* l i n e s  o f  t h e  r e g im e n ta l  b a z a a r ,  and was 
s u s p e c te d  to  be s u f f e r i n g  from  i n f e c t i o u s  d i s e a s e .  The p a t i e n t  
was e x t r e m i s ; temp. 1020, P u l s e  152, r e s p i r a t i o n s  31; i n ­
t e n s e  J a u n d ic e ;  a c u te  in f la m m a tio n  o f  p a r o t i d  g la n d  on r i g h t  
s i d e ,  and a b ce ss  fo rm a t io n  over c e r v i c a l  g lan d s  on same s id e ;  
a deep s lo u g h in g  u l c e r ,  w i th  a  d a rk  c o re  a b o u t  th e  s i z e  o f  a 
f l o r i n ,  on th e  r i g h t  b u c c a l  mucous membrane ( q u e ry  -  M a lig n an t  
P u s t u l e ? )  No o th e r  s ig n s  o r symptoms o f  n o te  e x c e p t  g r e a t  
e m a c ia t io n .  R e l a t i v e s  s t a t e d  t h a t  p a t i e n t  had  been  i l l  f o r  8 
d a y s .  He was a  sw eeper by c a s t e ;  l a t e r  on i t  was found t h a t  
he was a  d e a l e r  i n  h id e s  by o c c u p a t io n .  He d ie d  two hou rs  a f t e r  
b e in g  seen ; th e  body was c rem ated .  Pus sm ears from th e  u l c e r  
and a b c e ss  were crowded w i th  A n th r a x - l ik e  b a c i l l i  (m is ta k e n  a t  
th e  t im e  o f  exam inâ t io n  f o r  B a c . P e s t i s . )
2 . Examples o f  Toxaemic c a s e s .
(1 )
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VV*) IIO fM 460Pulse.
6
21 .
( l )  A c a se  w i th  t y p i c a l  s ig n s  and symptoms. The 
p a t i e n t  seemed to  be overwhelmed w i th  t o x in ,  r a p i d l y  w ent from 
h a d  t o  w orse; and d ie d  in  a  ^ ty p h o id  s t a t e ” on th e  9 t h  day .
( 2 ) T h is  p a t i e n t  was a h o s p i t a l  sw eeper who c o n t r a c t e d  
th e  d i s e a s e  on n u r s in g  d u ty .  A t y p i c a l ,  s e v e re  toxaem ia ; t h e  
p a t i e n t  -  a  man o f  f i n e  p h y s iq u e  -  a p p ea re d  to  be on th e  p o i n t  
o f  d e a th  f o r  s e v e r a l  d a y s .  He was, l i t e r a l l y  s p e a k in g ,  a  c r a w l ­
in g  s k e l e t o n  d u r in g  a  c o n v a le sc e n c e  which l a s t e d L f o r  n e a r l y  3 
m onths .
leg
( 3 ) A fem ale  p a t i e n t  who c o n t r a c t e d  a f a i r l y  s e v e r e ,  
t y p i c a l  a t t a c k  when n u r s in g  h e r  husband . V om iting  and d i a r r h o e a  
on 4 th  and 5 th  day ,
^ 3 ) Bxajnples o f  t h e  R e s p i r a t o r y  V a r i e t y .
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( l )  I n  a d d i t i o n  to  th e  u s u a l  s ig n s  and syinptoms t h i s  
p a t i e n t  s u f f e r e d  from m ild  d e l i r iu m  and t y p i c a l  b ro n ch o ­
pneum onia, w hich  c l e a r e d  up q u ic k ly  d u r in g  c o n v a le s c e n c e .
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( 2 )  S eve re  c o n t in u o u s  p a in  in  c h e s t :  r a c k in g  cough 
w i th  t h i n ,  s c a n ty ,  h l o o d - t i n g e d  sputum: s ig n s  o f  a c u te  hron- 
c h i t i s :  i n t e n s e  j a u n d ic e :  d e l i r iu m ,  " ty p h o id  s t a t e " ,  coma: 
d e a th  on 1 1 th  day .
4 . Examples o f  th e  I n t e s t i n a l  v a r i e t y .
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( l )  T y p ic a l  c a s e :  g r e a t  p r o s t r a t i o n  and e m a c ia t io n :  
m e d ic a t io n  a b s o l u t e l y  u s e l e s s ;  i n t e n s e  j a u n d ic e ,  d e l i r iu m ,  
coma and d e a th  (N .B . I n t e s t i n a l  c a se s  i n v a r i a b l y  p rov ed  f a t a l . )
(8 2.1 I h s K b l  S 'il %4| 3i>|3( \ i  X41' F 106
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( 2 ) A c a se  l i k e  th e  ahove, h u t  l e s s  acu te ,
5 ,  Examples o f  th e  Uervous v a r i e t y .
<VdlCo. , OLgJh. •x'& .
( 1 ) The m ost p ro m in en t symptoms in  t h i s  c a se  were 
a g o n iz in g  h e ad a ch e ,  d e l i r i u m  and p r o s t r a t i o n ;  t h e r e  was a l s o  
deep j a u n d i c e ,  e m a c ia t io n ,  &c.
«é--l3-o[l*a
( 2 ) S im i la r  to  th e  f o re g o in g  case .
6* Examples o f  R e la p se s
\VjaJ2iL OLflJo. '3-
140
•4 ftf ih% n
24.
( 1 ) A v e ry  s e v e r e  ty p e  o f  th e  d i s e a s e :  ne rv o u s  
v a r i e t y ;  c o n v a le s c e n c e  p ro lo n g e d  to  n e a r l y  2 m onths.
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( 2 ) S h o r t  summary o f  main f e a t u r e s  in  t h i s  c a s e  -  
1 2 th  i n s t . ,  P u r re d  tongij.e: s e v e re  headache : p a in s  i n
l im h s .
1 4 th  i n s t . ;  A cute b r o n c h i t i s  w i th  s e v e re  c h e s t  p a in ;
v e ry  i l l ,
1 6 th  i n s t . ,  D eeply  j a u n d ic e d :  e m a c ia t io n  and p r o s t r a ­
t i o n .
2 5 th  i n s t . ,  A cu te , l a p s in g  i n t o  q u i e t ,  d e l i r iu m ;  
j a u n d ic e  more i n t e n s e .
2 7 th  i n s t . ,  S ev e re  i r i d o - c y c l i t i s  -  r i g h t  eye: p t o s i s  
r i g h t  e y e l id :  odema r i g h t  s i d e  o f  f a c e :  d e l i r iu m  p a s s in g  o f f .
2 8 th  i n s t . .  P a t i e n t  in  " ty p h o id  s t a t e " :  a p p ea rs  to  
be dy in g ; p a n o p h th a lm i t i s  p r e s e n t .
3 0 th  i n s t . .  Very weak and em acia ted :  o c c a s io n a l ly  
d e l i r i o u s ;  eye im p ro v in g .
9 t h  J u l y ,  M yalg ia  o f  c a lv e s :  oedema o f  b o th  f e e t  and 
l e g s :  p a r a l y s i s  o f  u p p e r  d i v i s i o n ,  3 rd  n e rv e :  m otor a p h a s ia :  
p a t i e n t
2 5 .
p a t i e n t  seems to  "be o f  unsound mind -  a  p i t i f u l  o b je c t*
1 5 th  N ov ., P a t i e n t  r e t u r n e d  from  l e a v e  to  d u ty ;  he  i s  
l e s s  r o b u s t  th a n  he u se d  to  b e ,  b u t  o th e rw is e  a p p e a rs  to  be 
q u i t e  c u re d .
(2Î.B. T h is  p a t i e n t  was th e  widower o f  c a s e  3 ( l )  ( v i d e  
above) th e  l a t t e r  b e f o r e  m a r r ia g e  w i th  c a se  5 ( s )  was th e  
widow o f  th e  f i r s t  c a s e  o f  t h e  s e r i e s . )
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Pulse.
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( 3 )  I n  a d d i t i o n  to  th e  u s u a l  symptoms i n  s e v e re  form, 
t h i s  p a t i e n t  d e v e lo p ed  doub le  p a r o t i t i s ;  on th e  9 t h  day s ig n s  
o f  pus fo rm a t io n  o c c u r re d ;  on 1 2 th  and 1 4 th  days th e  ab c e s s e s  
were i n c i s e d ,  and a g r e a t  d e a l  o f  pus e v ac u a ted ;  p a t i e n t  d ie d  
on th e  22nd day in  a  s t a t e  o f  a s t h e n i a .
The above examples o f  ’’t y p e s ” m igh t be m u l t i p l i e d  
i n d e f i n i t e l y .  C o n s id e r a t io n s  o f  sp ace  f o r b i d  th e  i n c l u s i o n  o f  
c a s e s  show'ing u n u s u a l  f e a t u r e s .
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